IIAPA3HT0J10rHX, 31, 3, 1997 


yjJK 576.895.775 + 591.557 

MHJXEKC nPHYPOqEHHOCTH EJIOX K X03HHHY, 

ErO AHAJ1H3 H 3HA^EHHE B 3IIM300T0JI0rHH HYMU 

© A. A. Ky3HeuoB 

C noMoim>io npocTbix rpa<})HqecKHx MoaejieH oSocHOBaHO onpejjejieHHe HHjjeKca 
npHypo^eHH octh 6jiox k xo3HHHy Ha ocHOBe xpoHOMeipHqecKHx xapaKTepHCTHK napa- 
3HTHpOBaHHH. BbiBeaeHa MaTeMaTHqecKan 3aBHCHM0CTb TOCJia nHTaiomHxcH b enHHHiiy 

BpeMeHH Ha OflHOM rpbI3yHe 6J10X OT HX *IHCJieHHOCTH H JJJIHTeJIbHOCTH OflHOKpaTHOrO 
napa3HTHpOBaHHH. 


JIjih KOJiHqecTBeHHOH oi^eHKH TpaHCMHccHBHoro 3nH3ooTHqecKoro npoijecca npH 
qyMe hcoGxouhmo 3HaTb cpe^Hee racjio 6jiox, nKTaioupixcH (3apaJKaiomHxcH qyMon) 
b npnpoae Ha ohhom rpbi3yHe c GaKTepneMHeH (CoJmaTKHH, 1963; Cojitotkhh, Ochiok, 
1968). 3to qHCJio onpeaejinjiH MHorne HccJie^OBaTejiH c noMombio paaHoaKTHBHbix 
H30TonoB (HoBOKpemeHOBa h ap., 1961; CoJiaaTKHH, 1963; KopHeeB h ap., 1967; CoJiaaT- 
khh h ap., 1968, h ap.). npH 3tom HcnoJib30BajiH npHMOH noac^ieT qHCJia aKTonapa- 
3HTOB, nHBIHHX KpOBb Me^ieHHOrO H30T0n0M 3BepbKa, KOTOpbIX BbIHBJIHJIH MdOflOM 
aBTopaworpa(J)HH . Ejiox aoSbreajiH *iepe3 ojjhh hjih HecKOJibKo cyTOK nocjie BbinycKa 
„paaHoaKTHBHoro” npoKopMHTejiH b cbok) Hopy nyieM o*ieca KaK Me^eHoro, TaK h 
HeKOTopbix oSHTaBiiiHx no coce^CTBy c hhm rpbi3yHOB, a TaKxce npn pacKonKe hx Hop. 
^peaBbiqaHHan TpyaoeMKocTb TaKoro cnocoSa onpeaejieHHH ™cjia „3apa3HBiiiHxcH” 
HaceKOMbix BecbMa OTpmjaTejibHo cKa3biBanacb Ha penpe3eHTaTHBHOCTH bmSopkh, 
a HeH36excHbie npn pacKonKax noiepn 6jiox HaBpHa jih MorjiH 6biTb npaBHJibHo CKop- 
peKTHpOBaHbl. 

B othhoh pa6oie npeaJiaraeTcn hobhE cnoco6 onpeaejieHHH cpejjHero racjia 6 jiox, 
3apaxcaiomHxcH qyMOH b npnpoae Ha ojjhom SoJibHOM rpbi3yHe c MOMeHTa HacrynjieHHH 
y Hero 3apaxcaiomero coctohhhh (SaKTepneMHH) ao rnSejiH. IIohck 3aBHCHM0CTH qncjia 
nHTaiomHxcH b e^HHHuy BpeMeHH 6 jiox ot hx o6men ^hcjichhocth b MHKpo6noTonax h 
ot ocoSeHHocTeH hx napa3HTHpoBaHHH 6oJiee ijejiecoo6pa3eH, qeM MaJi03<})<i)eKTHBHbie h 
T py,aoeMKHe pacKonKH Hop. Hjih onpenejieHHH hckomoh 3aBHCHMocra 6 mji npHMeHeH 
MdOfl rpa(})HqecKoro MoaejiHpoBaHHH. Ilpn stom noipeSoBaJiocb 3HaHHe pnjia bcjih- 
qHH, TJiaBHblMH H3 KOTOpbIX HBHJIHCb: oGlIjaH qHCJieHHOCTb 6JIOX ( B ) KaKOrO-JIH6o 
oflHoro BH^a b HeKOTopoM MHKpo6HOTone, nocejieHHH hjih jiio6oh jjpyroH TeppHTO- 
pnaJibHOH rpynnnpoBKe rpbi3yH0B-x03HeB h qncjio rpbi3yHOB (N), o6pa3yiomHx 3Ty 
rpynnnpoBKy, Ha KOTopbix MoryT HanaaaTb h nHTaTbcn 6 jioxh aaHHoro BHjja. Ilpn stom 
npH3HaeTCH TecHan conpnjKeHHocTb eciecTBeHHbix coBOKynHocTeii ocoSeii xo3HeB h 
3KTonapa3HTOB, o6pa3yiomHx rpynnHpoBKH ojjHOTHnHoro paHra h oSHTaiomHx Ha 
OJJHOH TeppHTOpHH • 

H3BecTHo, ^to b KajKjjbiH MOMeHT BpeMeHH onpejieJieHHaH qacTb 3KTonapa3HTOB 
HaxojjHTCH b rnepcTH rpbi3yHOB, a jjpyra h qadb - b rHe3^ax hjih no xojjaM Hop. *lepe3 
HeKOTopoe BpeMH to hjih HHoe KOJiH^ecTBO HaceKOMbix noKH^aeT npoKopMHTejien, 
a hx MecTo 3aHHMaK)T jjpyTHe, nporoJiojjaBiiiHecH k TOMy MOMeHTy. Ectcctbchho, ^ito 
b pa3Hbie MOMeHTbi HanajjaTb Ha rpbi3yHa h noKHjjaTb ero, a cJiejjOBaTejibHO, h perncr- 
pnpoBaTbCH b rnepcTH SyjjeT pa3Hoe ^hcjio 6jiox. Ho npn aocraTo^HO jjjiHTejibHOM pnjje 
HaSjnojjeHHH cpejjHee KOJuniecTBo o^homomchtho napa3HTHpyiomHx kpobococob 
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Sy^eT npii6jiH>KaTBCfl k HeKOTopoMy 3HaqeHHio (b), xapaKTepH3yiomeMy HHTepecyio- 
myiO HaC 3aBHCHMOCTB. 

IIojio^ceHHe, Kor.ua He Bee, a jihihl H3BecTHan qacTb 6jiox HaxouHTCH b mepcTH 
npoKopMHTejieH 5 Hamjio OTpaaceHHe b hhtokcc npHypoqeHHOCTH sthx HaceKOMbix 
k CBoeMy xo 3 HHHy (Ho<JxJ), 1941; HoBOKpemeHOBa, 1960; EeKJieMHineB, 1961). ^to6li 
noHHTb 3aKOHOMepHOCTH, oSecneqHBaiomHe peajibHOCTb cymecTBOBaHHH HHueKca 
npHypoqeHHOCTH, 6lijih nocrpoeHbi xpoHorpaMMbi napa3HTHpOBaHHH 6jiox ouHoro 
ycjiOBHoro bhto b rHnoTeTHqecKOM MHKpoSHOTone. Ajih 3Toro noTpeSoBaJiocb 3HaHHe 
eme UByx bcjih^hh: npoflOJi^cHTejibHOCTH ouHOKpaTHoro napa3HTHpOBaHHH 6jiox (t a ) h 
fljiHTejibHOCTH hx Tpo<J)HqecKoro HHKjia (r) c MOMeHTa oflHoro Hana,aeHHH Ha xo3HHHa 
TO MOMeHTa cneuyiomero Han&ueHHH Ha Hero. 

XpoHorpaMMbi npeflCTaBJiHjiH co6oh hcckojilko (no qHCJiy 6jiox) ropH30HTaJibHbix 
nojioc, BbiTHHyTbix BflOJib o6men iiiKanbi BpeMeHH. fljiHHa Ka>Kuoro He3aKpameHHoro 
yqacnca nojiocbi cooTBeTCTBOBajia npoTO^HTejibHOCTH Haxo>KTOHHH 6jioxh BHe 
noKpoBOB xo3HHHa, 3aKpauieHHoro - b ero mepcTH. Pokhm npncyTCTBHH rpbi3yHOB 
b Hopax He bhochji no ycJiOBHio motojih HHKaKHx noMex b npouecc HanauenHH Ha hhx 
KpOBOCOCOB. 

Ha caMbix npodbix xpOHorpaMMax 6jioxh HanauaJiH Ha npoKopMHTejieH qepe3 
paBHbie npoMe^yTKH BpeMeHH ouHa 3a npyroii, a napaMeipbi hx napa3HTHpOBaHHH 
6buiH oflHHaKOBbiMH ujih Bcex. B 3tom cjiyqae BecbMa HarjinuHO npocnetfCHBanocb 
4)opMHpoBaHHe HH^eKca npHypoqeHHOCTH - b jiio6oh momcht b mepcTH rpbi3yHOB 
Bcer^a HaxouHJiocb ouho h to ace qncjio napa3HTOB, jih6o 3aKOHOMepHO qepeuoBajiocb 
JXB3. qncjia, pa3JiHqaiomHxcH Ha ouHy euHHHuy. 

JIornqHO npeunojio>KHTb, qTO qncjio 6 jiox, HaxousmjHx ch b mepcTH rpbi3yHOB 
B Cpe^HeCTaTHCTHqeCKHH MOMeHT BpeMeHH, OTHOCHTCH K HX oSmeMy qHCJiy TaK TKe , KaK 
TOHTejibHOCTb ojjHOKpaTHoro napa3HTHpOBaHHH ko BceMy Tpo^HqecKOMy ijHKjiy. 
YnoMHHaHHH o noTO^HOH 3aBHCHM0CTH mojkho BCTpeTHTb h b 6ojiee paHHHX paSoTax 
(Ho^tJ), 1941; ray3iHTeHH h to ,, 1965; Cojitotkhh h to-j 1967), ho 6e3 MaTeMaTHqecKOH 
HHTepnpeTanHH, no3BOJi5nomeH no-HHOMy nouoHTH k pemeHHio 3auaqH o qncjie 6 jiox, 
3apa^caiomHxcH Ha ouhom 6ojh>hom qyMOH rpbi3yHe. Yace caMbie npocTenuiHe motojih 
noTOBep^aiOT 3Ty 3aBHCHM0CTb, noaTOMy b onpeueJieHHe HHjjeKca npnypoqeHHOCTH 
6 jiox k xo3HHHy (f) 6buio BKjnoqeHO coorHOHieHHe xpOHOMeTpnqecKHx xapaKTepHCTHK 
napa3HTHpOBaHHH 



a) 


H 3 3toh nponopumi cnepyeT 

BXT a 
b= -T~‘ 


( 2 ) 


CpeuHee qncjio 6 jiox aHajiH3HpyeMoro BHjja, HaxouHiijHxcH b mepcTH ounoro rpbi3yHa 
b HeKOTopbiH MOMeHT, Ha3biBaeMoe hhtokcom oShjihh 6jiox b mepcTH (/ 0 ), paBHO 


b EXT 
In ~~N~ = NXT ' 


( 3 ) 


^To6bi BbincHHTb, 6yueT jih coxpaHHTbCH nojiyqeHHoe cooTHomeHHe (1) npn He- 
coSjiiotohhh paBHOMepHOH oqepeflHOCTH HanaueHHH 6 jiox, paccMOTpHM jiHiiib ouHy 
noTOSHyio xpoHorpaMMy H3 MHornx onpoSoBaHHbix (pnc. 1). Ha stoh xpoHorpaMMe 
npoTOJJ^HTejibHOCTb Tpo(J)HqecKoro ijHKjia paBHa 17 q, nepHoa napa3HTHpOBaHHH - 
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0 b 8 72 16 20 2b 2 6 10 1b 



Z = bO 


Phc. 1. XpoHorpaMMa HepaBHOMepHOH oqepejaHOCTH HanajaeHHH 6 jiox Ha rpbmyHOB 

b H30JiHp0BaHH0M noceJieHHH. 

Hncjia: CBepxy — BpeMH cyTOK (*iacbi), CHH3y — ■qncjio 6 jiox, HaxoflHmnxCH b rnepCTH rpbi3yHOB b pa3- 
jiH^Hbie MOMeHTbi BpeMeHHj ^epHbie nojiocbi — KOHKpeTHoe BpeMH npe6biBaHHH 6 jiox b mepcTH. 

Fig. 1. Chronogram of uneven sequence of flea attacs on rodents in isolated colony. 


4*r, a ™cjio 6jiox - 10. OqepejaHOCTb HanajaeHHH - HepaBHOMepHan h cJiyqan- 
Han. 

Mto6bi BbiqHCJiHTb cpeaHee qHCJio ojaHOMOMeHTHo napa3HTHpyioiiuix 6 jiox, Hy)KHO 
paccMOTpeTb bcio reHepaJibHyio coBOKynHOdb cnyqaeB. Taicyio coBOKynHocTb o6pa- 
3yeT 0Tpe30K Ha uiKane BpeMeHH, paBHbiH Tpo^HqecKOMy ijHKjiy (17 q), HaqHHan 
c jnoGoro MOMeHTa BpeMeHH. CjieayiomHH 0Tpe30K, cmokhmh c npe.abi.aymHM, 6yjaeT 
a6coJnoTHo noBTopHTb ero h Bee apyrne TaKHe )Ke. BbiGopica BapHaHTOB qnceji napa3H- 
THpyioiuHx 6 jiox 6bina ocymecTBJieHa qepe3 Ka)KjabiH qac (oTMeqeHbi Ha xpoHorpaMMe 
BepTHKanbHbiMH jihhhhmh). TaKHM cnocoGoM 6bino nonyqeHO 17 3HaqeHHH, cpejaHee H3 
KOTopbix ( b ) paBHO 2.353. IIojaCTaBHB Bbi6paHHbie HaMH napaMeipbi b $opMyny (2), 
noJiyqHjiH to )Ke caMoe 3HaqeHHe. IIocTpoeHHe xpoHorpaMM c Jiio6biMH .apyrHMH kom6h- 
HaitHHMH napaMeipoB hjih „rpa4)HKOB” HanajaeHHH Bcer^a npHBOflHJio k ToqHOMy 
coBna,ueHHio pacqeTHoro h (JjaKTHqecicoro cpejaHero qnciia o^homomchtho napa3HTH- 
pyiomnx 6 jiox. 


0 1 b 6 8 10 12 1b 16 18 20 



£ = 58 £=60 


80 22 2b 1 J 5 7 9 71 13 15 



£=60 20 = 62 

Phc. 2. OparMeHT xpoHorpaMMbi HepaBHOMepHOH oqepejaHOCTH Hana,aeHHH Ha rpbmyHOB 
6 jiox c pa3JiHqaiomHMHCH napaMeTpaMH napa3HTHpoBaHHH. 

A — Ha^ajio; B — npoflOjiaceHHe. 

OcTajibHbie o6o3Ha^eHHH, KaK Ha pnc* 1. 

Fig. 2. Part of chronogram of uneven sequence of attacs on rodents in fleas with different 

parasitizing characteristics. 
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CneayiomHM 3TanoM OTxoaa ot HaeaJiH3HpoBaHHOH Monenu GbiJio nocTpoeHHe 
xpoHorpaMM, Kor^a napaMeTpbi napa3HTHpoBaHHH y Kaxcaon 6jioxh 6lijih hhehbh- 
flyaJibHbiMH. IIofloGHbie $H3HonorHqecKHe xapaKTepncTHKH b eerecTBeHHOH rpynnn- 
pOBKe XCHBOTHblX nOOTHHHIOTCH 3aKOHOMepHOCTHM HOpMaJIbHOrO padipefleJieHHH, qTO 
h 6bino nonoxceHO b ocHOBy $opMHpoBaHHH MoaenbHOH rpynnbi HaceKOMbix. CoqeTa- 
Hue KOHKpeTHbix 3HaqeHHH T h t a flJiH KaxcflOH Gjioxh h MOMeHTbi hx nepBoro Hanaae- 
hhh Ha npoKopMHTejieii 6buiH onpeaeneHbi cnyqaHHO. 

B ootoh H3 MOfleJieH, c(|)opMHpoBaHHOH H 3 12 6nox, 6 bum npHHHTbi cneayiouuie 
napaMeTpbi: T= 10 q, t a = 2.5 q, npn KOJieGaHHHx ot 9 no 11 h ot 1.5 ro 3.5 q cootbctct- 
bohho. Cpe^Hee 3HaqeHHe 6, BbiqHCJieHHoe no $opMyjie (2), paBHO 3. 

XpoHorpaMMa Ha pnc. 2 GbiJia nocTpoeHa nocneaoBaTejibHbiM pacnucbiBaHHeM 
cy^bSbi KaxcflOH 6jioxh b cootb6tctbhh c ee HHflHBHayaJibHbiMH napaMeTpaMH napa3H- 
THpoBaHHH. KaK h cneflOBano oxcH^aTb, 6biJi nonyqeH noeroHHHO mchhioiiuihch pncy- 
hok HanafleHHH. Bjioxh c 6onee kopotkhmh TpotJmqecKHMH ijHKjiaMH Bee Gojibine h 
Sojibine „o6roH5uiH” MeaJiHTejibHbix. Pa36HB uiKany BpeMeHH Ha HecKOJibKo OTpe3KOB, 
paBHbix cpe^HeMy Tpo^mqecKOMy uHKJiy, h noflcqmaB BapnaHTbi qHcen napa3HTHpo- 
BaBiiiHx 6jiox qepe3 Kaxc^bie nonqaca hjih qac, ySexc^aeMCH, qTO cpejmee qncno 6nox 
b rnepcTH fljin HeKOTopbix OTpe3KOB He3HaqHTejn>H0 OTJiHqaeTcn ot pacqeTHoro. IIpH 
yBeJinqeHHH qncjia aHanH3HpyeMbix OTpe3KOB Ha ajihhhoh uiKane BpeMeHH cpejmee b 
Bee MeHbrne h MeHbine OTjmqaeTcn ot pacqeTHoro. TeM He MeHee npH aHaJiH3e aaxce 
oflHoro OTpe3Ka npoflonxcHTejibHocTbio T oumfiKa HacTOJibKo Mana, qTO eio moxcho 
npeHeSpeqb. 

TaKHM o6pa30M, cneayeT cqHTaTb ,noKa3aHHbiM cymecTBOBaHHe „3aKOHa npn- 
ypoqeHHocTH” nepHOEHqecKHx napa3HTOB k xo3HHHy b tom BH^e, KaK sto npeacraB- 
jieHo b nponopuHH ( 1 ). 3to no3BOJineT r aTb HOByio xapaKTepHCTHKy TaK Ha3bmaeMbiM 
SnoxaM rnepcTH h SnoxaM rHe3.ua. Y nepBbix npouoJDKHTejibHocTb ouHOKpaTHoro napa- 
3 HTHpoBaHHH cocTaBJiHeT 6ojiee 50 % ot fljiHTejibHocTH Tpo^HqecKoro uHKjia, a y bto- 
pbix - MeHee. 



Phc. 3. 3aBHCHM0CTb qncjia noGbiBaBiimx Ha rpbi 3 yHax 6 jiox ot npouoJDKHTejibHOCTH 
3KcnepHMeHTaJibHoro OTpe3Ka BpeMeHH. 

no och aGcuncc — fljiHTejibHOCTb OTpe3KOB BpeMeHH (AO, qac; no och opanHaT — cpeAHee qncjio 
nHTaBIHHXCH 6jIOX (b fa) b pa3JinqHbie OTpe3KH BpeMeHH. 

Fig. 3. Dependence of a number of fleas visited a rodent upun a longivity of experiments. 
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BepHeMCH k HaqaJiy pa3roBopa o cpejjHeM qncjie 6 jiox, 3apaxcaioiuHxcH b npnpoae 
Ha oflHOM rpti3yHe. npoaojmHTejibHOCTb SaKTepneMHH y pa3Hbix bheob hochtcjich 
B 036yaHTejiH ^yMti 3HaqHTejibHo BapbHpyeT, noaTOMy HeoGxoaHMo y3HaTb, cKOJibKo 
nepeHoeqHKOB b cpe^HeM ycneeT noSbmaib b rnepcTH SojibHoro rpbi3yHa b npoMe- 
xcyTKH Bp6M6HH J11060H fljiHTejibHocTH. H3yqHM HBJieHHe Ha Tex me XpOHOrpaMMaX, 
KOTopbie npHMeHHjiHCb fljiH aHajiH3a HHaeicca npHypoqeHHOCTH. Ecjih mm, Hcnojib3yn 
BepTHKajibHbie jihhhh, 6yaeM BbiqjieHHTb oipe3KH xpoHorpaMMbi pa3HOH ejihhm 
( nonqaca, qac, £Ba h t. n.), to yBHflHM, qTO npn yBejiHqeHHH 0Tpe3Ka yBeJinqHBaeTCH h 
qncjio 6 jiox, noSbmaBiHHx Ha rpbi3yHax 3a sto BpeMH. EcTecTBeHHO, qTO npocMaTpn- 
BaTb HyxcHo He no ojgHOMy 0Tpe3Ky KaJK^on npoaojDKHTejibHOCTH, a no CTOJibKo BapnaH- 
tob toh hjih hhoh fljiHTejibHOCTH (cMeman Kaxc^biH cjieayiomHH Ha nojiqaca hjih qac 
b oflHy h Ty me CTopoHy ot npeabiaymero), CKOJibKo noTpeSyeTcn jjjih o6pa30BaHHH 
noBTopmomerocn pnjqa 3HaqeHHH. Ilpn HepaBHOMepHOH oqepe&HocTH HanajgeHHH 6 jiox 
H a npoKopMHTejin (pnc. 1) HeoSxojmMo HaSnpaTb bcio reHepajibHyio coBOKynHocTb 
3HaqeHHH jjjih Kaxcaoro HccneayeMoro HHTepBajia. 

IIo cpejjHHM KOJiHqecTBaM 6jiox, napa3HTHpoBaBinnx b pa3JiHqHbie OTpe3KH Bpe~ 
MeHH B COOTBeTCTBHH C CHTyaiJHeH, H306paX(eHH0H Ha PHC. 1, nOCTpOHJIH rpa$HK 

(pnc. 3), oTKjiaflbiBan no och aScijHcc BpeMeHHbie HHTepBajibi (Af), a no och opjjHHaT 
cpejaHee qncjio 6 jiox {b At ), noSbiBaBiiiHx b rnepcTH npoKopMHTejien b sth HHTepBajibi 
BpeMeHH. Ha pnc. 3 bh^ho, qTO HCKOMan 3aBHCHM0CTb hocht jiHHeHHMH xapaKTep h 
HM eeT n Be <})HKCHpoBaHHbie to^kh: npn At, paBHOM Hyjno, b At Bceraa paBHo b ; npn At, 
paBHOM T-T a , qncjio napa3HTHpoBaBiiiHx 6 jiox aocraraeT BeJiHqHHbi B. npn 6oJiee 
fljiHHHbix HHTepBajiax flo6aBJi5noTCH 6 jioxh, HanaaaiomHe Ha rpbi3yHOB noBTopHO. 

AHajiH3Hpyn rpa<J>HK Ha pnc. 3, npHxojtfiM k BbiBoay, qio OTHomeHHe Ab k At 
paBHo OTHomeHHK) B-b k T-T a (BbneKaeT H3 noao^HH TpeyrojibHHKOB), a b At paBHo 
b + Ab. ^toSm HCKjnoqHTb H3 sthx paBeHCTB HeonpeaeJieHHyio BeJiHqHHy Ab, Bbinoji- 
hhm HeoSxoflHMbie npeo6pa30BaHHH h noacraHOBKH, 
ecjiH 


Ab 

At 


B-b 

T-T a 


9 to Ab = 


A t{B - b) 
T-T a 


OTciojaa cjiejayeT 


b A t = b + 


A t(B z b) 
T-T a 


( 4 ) 


^TOSbl B0Cn0JIb30BaTbCH nOJiyqeHHOH 3aBHCHMOCTbIO, HeoSxOflHMO 3HaTb He TOJIbKO 
napaMeTpbi napa3HTHpoBaHHH 6jiox aaHHoro BHaa, ho h o6mee hx qHCJio b mhkpoSho- 
Tone hjih apyroH rpynnnpoBKe. OSbiqHO npn aHajiH3e npHpojgHOH CHTyaimn HCTHHHbie 
jaaHHbie o 3anace 6jiox OTcyTCTByioT, ho hx mojkho BbiqncjiHTb, 3Han hx hhtokc oShjihh 
b rnepcTH h HH^eKc npnypoqeHHocTH. 3to me mojkho caenaTb, 3aMeHHB b (JjopMyjie (4) B 
h 5 Ha I 0 , Hcnojib3yn cooTHomeHHH (3) y 


b = J 0 XiVJ = 


l 0 XNX T 
ta 


OnycKan npoMexcyToqHbie aencTBHH, nonyqaeM 


b A t —1 0 XN+ I 0 XNX 



( 5 ) 


197 



IIo onpefleJieHHio b& t - sto cpe^Hee qncjio 6jiox, noSbiBaBiiinx b rnepcTH Bcex 
rpbi3yHOB nocejieHHH hjih nonyjinijHH b HHTepBan BpeMeHH At . HaM Heo6xo,aHMO 
y3Haib cpe^Hee qncjio HaceKOMbix, noGbiBaBuinx 3a sto me BpeMH b rnepcTH oehoto 
3BepbKa, KOTopoe o6o3HaqHM KaK I&t* Pa3,aejiHB o6e qacra ypaBHeHHH ( 5 ) Ha N, nojiy- 
qHM HCKOMyio BejiHqHHy 


J At -' 4+4 


l—) 

\ ta j 


( 6 ) 


TaKHM o6pa30M, 3Han cpejmioK) npoaojiacHTejibHOCTb 6aKTepneMHH y rpbi3yHOB- 
HOCHTejieii B036y,uHTejiH qyMbi b EaHHOM oqare ( At ), npo^oJUKHTejibHOCTb ojmoKpaT- 
Horo napa3HTHpoBaHHH ( t a ) h HHjjeKc o6hjihh 6jiox ( J 0 ) b KOHKpeTHbiH 4)eHOJioraqe- 
ckhh nepHOfl, no (JjopMyjie (6) jierKO BbiqncjiHTb cpe^Hee qncjio nepeHocqHKOB, nHTaio- 
iuhxch Ha oflHOM 6oJibHOM qyMOH rpbi3yHe 3a BpeMH GaKTepneMHH y Hero. 

AHajiH3Hpyn (fropMyjiy (6), npHxoEHM k BbiBO^y, qTo b jik>6oh oipe30K BpeMeHH, 
xoTb cKOJibKO-HH6y,Qb ouiH^HbiH ot HyjiH, Ha rpbi3yHe ycneei no6braaTb Bcerjja 6ojib- 
mee, qeM HHjjeKC o6hjihh b rnepcTH, KOJinqecTBO 6 jiox. A qeM npojioJUKHTejibHee 6aKTe- 
pHeMHH hjih Kopoqe BpeMH napa3HTHpoBaHHH, TeM 6ojibinee qncjio 6 jiox CMoxceT 3apa- 
3HTbCH qyMOH. 

nonbITKH H3MepHTb npOJJOJIJKHTeJIbHOCTb OflHOKpaTHOrO napa3HTHpOBaHHH pa3J!Hq- 
Hbix bhjjob 6jiox npejinpHHHMaJiHCb HeoflHOKpaTHO (ray3imeHH h np., 1965; CoJiflaT- 
khh h .up., 1967; CoJiflaTKHH, JleBOinHHa, 1968; CiapoxcHUKan, 1968; Meu3bixOBCKHH, 
1971, h up.). OflHaKo He Bee nonyqeHHbie pe3yjibTaibi mojkho npH3HaTb yuOBJieTBopn- 
TejibHbiMH. npexcue Bcero cneuyeT 6oJiee KpHTHqecKH oueHHTb npHMeHHBiiiHHCH paHee 
jia6opaTopHbiH MeTou perHCTpaijHH noKHuaiomHx xo3HHHa kpobococob (ray3urreHH h 
up., 1965; CiapoxcHuKan, 1968). Oh 3aKjnoqaJicH b tom, qTo rpbi3yH-npoKopMHTejib 6jiox 
couepacajicn b 6amce c cemaTbiM uhom, qepe3 KOTopoe npoBajiHBajiHCb cnphirHyBinne 
c Hero HaceKOMbie. Ycjiobhh sthx onbiTOB 6buiH uoBOJibHo uaneKH ot ecTecTBeHHbix, 
qTO o6ycJiOBHjio qpe3MepHO Sojibinne uJiHTenbHOCTH ounoKpaTHoro napa3HTHpoBaHHH 
(BnjioTb no HecKOJibKHx cyTOK!). BjiHxce k ecTecTBeHHbiM 0Ka3aJiHCb ycnoBHH aKcnepH- 
MeHTa b pa6oTe Meu3bixoBCKoro (1971), npHMeHHBinero HCKyccTBeHHyio HaKJiOHHyio 
Hopy. npH 3tom 6biJiH oTMeqeHbi 6oJiee KopoTKHe cpoKH HaxojKueHHH 6jiox b rnepcTH 
3BepbKOB. B cbh3h co CKa3aHHbiM cneuyeT peniHTb Bonpoc, qTo hmchho uenaeT ycno- 
bhh jia6opaTopHoro onbiTa HanSonee cxouhmmh c ecTecTBeHHbiMH. He TpeSyeT ocoSbix 
060CH0BaHHH TO 06CT0HTeJlbCTB0, qTO HaCblTHBHIHeCH 6jlOXH UOUJKHbl nOKHflaTb 
X03HHH3, KOr^a TOT HaXOUHTCH B HOpe, a He Ha nOBepXHOCTH 3eMJlH. OqeBHflHO, flOJI- 
men 6biTb h CHTHan o tom, qTo rpbi3yH 3ameji b Hopy. Han6onee HaueJKHbiM h cHJibHbiM 
CHTHajioM, c HarneH ToqKH 3peHHH, MoxceT HBJiHTbCH MexaHHqecKoe oSxcHMaHHe Tejia 
3BepbKa CTeHKaMH Hopbi. 3Ta Mbicjib HaxoflHT noaTBepxqjeHHe b xoporno h3bccthom 
cnoco6e oqeca x<HBbix 3BepbKOB c noMoiUbio MapjieBoro KOHyca, nnoTHo o6jieraioiuero 
hx Teno: KaK TOJibKo npoKopMHTenb 6jiox 3a6HpaeTCH b Hero, to npaKTHqecKH Bee 
3KTonapa3HTbi 6biCTpo noKH^aiOT xchbothoc, cboGo^ho npojie3an CKB03b Mapjno h 
na,aaH b Ta3. KaK npaBHjio, no stoto rpbi3yH HecKOJibKO qacoB CH^eji b xchbojiobkc h 
6jioxh ero He noKH^aJiH, o qeM CBHEeTejibCTByeT hx OTcyTCTBHe TaM nocjie bmcmkh 
3BepbKa. CKa3aHHoe no3BOJineT peKOMeH^OBaTb 6y,uymHM HccjieflOBaTejiHM npHMe- 
HHTb flJlH H3MepeHHH flJlHTeJlbHOCTH O^HOKpaTHOTO napa3HTHpOBaHHH CeTqaTbie hc- 
KyCCTBeHHbie HOpbl CO CneunaJlbHblMH 6jlOXOC6opHHKaMH. 

Bonee .aocTOBepHbi .qaHHbie, npeflCTaBJieHHbie CoJmaTKHHbiM h JleBoniHHOH ( 1968 ), 
KOTopwe KOHcraTHpyioT .qjiHTejibHOCTb HenpepbiBHoro Haxo^^eHHH 6jiox Xenopsylla 
gerbilli caspica b rnepcTH GoJibmnx necqaHOK ot 7 no 14 q b 3aBHCHM0CTH ot ce30Ha. 
OflHaKo h 3th uH(J)pbi cKopee Bcero 3aBbimeHbi, nocKOJibKy aBTopbi npHMeHHjin MeTo.ii 
paflHoaKTHBHoro MeqeHHH npoKopMHTejin h nocjie^yioiuyK) pacKonKy kojiohhh ^jih 
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c6opa 3KTonapa3HTOB. IIpH stom MeTojie oniH^Ka b no^cqeie qHCJia noMe^ieHHbix Hace- 
KOMblX B03M0^CHa TOJlbKO B CTOpOHy erO 3aHH)KeHH5I, *ITO BefleT BCeraa K 3aBbIIIieHHIO 
pacqeTHoro BpeMeHH HenpepbiBHoro napa3HTHpoBaHHH. ripHBeaeHHbie npHMepbi 
flHKTyiOT HeoSxOflHMOCTb SOJiee OCTOpOKHOTO HCn0Jlb30BaHH5I HMeiOmHXCH B JlHTepa- 
Type .aaHHbix o „pe)KHMe” napa3HTHpoBaHHH 6 jiox. 

IIpH Hcnojib30BaHHH $opMyjibi (6) cjieayeT oco6oe BHHMaHHe yaejiHTb TaKace 
npaBHjibHOMy onpeaeJieHHio HH^eKca o6hjihh 6jiox b rnepcTH rpbi3yHOB. OcoSchho sto 
K acaeTCH HOTObix bh^ob, TaKHx, HanpHMep, KaK Manan necqaHKa. To, *ito 6jioxh co 
B peMeHeM noKHjiaiOT nornGmero b KanKaHe rpbi3yHa,6biJio H3BecTHo aaBHO, OTcyTCT- 
BOsajiH TOJibKo CHCTeMaTHqecKHe jiaHHbie o ckopocth 3Toro npouecca. B HarneM pacno- 
pn^ceHHH HMeiOTCH TaKHe jjaHHbie o Sjioxax Xenopsylla conformis h Nosopsyllus laevi- 
ceps , napa3HTHpyiomHx Ha nojiyaeHHOH h rpeGemimKOBOH necqaHKax CeBepHoro h 
C eBepo-3anajjHoro ripmcacmiH. Ha flOcraTO^HO penpe 3 eHTaTHBHOM MaTepnaJie noKa- 
3aHo, ^to HHjjeKc o6hjihh 6jtox b rnepcTH yMepmBJieHHbix necqaHOK b cpejjHeM b 3 pa3a 
HH^ce, qeM Ha 3BepbKax, ao6biTbix )KHBbiMH b Tex )Ke noceneHHHx. BecbMa 6jiH3KHe 
jjaHHbie 6biJiH nojiyqeHbi h apyrHMH HccjiejjOBaTejiHMH, ho, k coacaJieHHio, b He6oJib- 
iuhx no o&beMy 3KcnepHMeHTax (AreeB, 1974; IlecTOB, 1989). 

TaKHM o6pa30M, BarneMy BHHMaHHio 6biJi npejjCTaBJieH npocToii h nepcneKTHBHbiH 
cnoco6 onpejjeJieHHH qncjia noTeHunaJibHo 3apa>KaioinHxcH qyMOH 6 jiox Ha ojjhom 
6aKTepHeMHHHOM rpbi3yHe b npnpojje. fljin ero Hcnojib30BaHHH HeoGxojiHMbi HOBbie 
H3MepeHHH jjjiHTejibHocTH HenpepbiBHoro npe6bmaHHH pa3JiHqHbix burob nepeHOcra- 
kob b rnepcTH cbohx cneijH^HqecKHx xo3neB. B flaJibHeiiiiieM jjocTaTo^HbiM GyjjeT 
nojiyqeHHe o6T>eKTHBHbix jjaHHbix 06 HHjjeKcax o 6 hjihh 6 jiox Ha 3BepbKax b npHpojje 
b KHTepecyioumH HccjiejjOBaTejin (jjeHonormiecKHH uepuojx. IIojjCTaHOBKa sthx jjByx 
BejiHqHH b BbmejjeHHbiH HaMH aJiropHTM (6) o6ecne™T onpejiejieHHe HCKOMoro racna, 
ecjiH H3BecTHa jyiHTejibHocTb SaKTepneMHH y KOHKpeTHbix HocHTejieii B036yjjHTeim 
qyMbi. IIpH 3 tom He TpeSyeTcn KaKoro-Jin6o cneunaJibHoro BbiqHCJieHun HHjjeKca 
npHypoqeHHOCTH 3KTonapa3HTOB k xo3HHHy, nocKOJibKy 3 tot noKa3aTejib aBTOMaTHqe- 
CKH oSyCJIOBJIHBaeT H npOflOJIJKHTeJIbHOCTb OflHOKpaTHOrO napa3HTHpOBaHHH, H HHJjeKC 
oShjihh 6 jiox b rnepcTH npoKopMHTejieii. 
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SUMMARY 

Simple geographical models using chronometric parasitic characteristics were applied 
to substantiate the determination of the host-loyality index of fleas. A mathematical rela¬ 
tionship was inferred between the number of fleas feeding on a single rodent within a time 
unit and their quantily and the duration of an once-through parasitizing. 



